Developmental study in the circadian clock of the golden hamster: a putative role of astrocytes.
The hypothalamic suprachiasmatic nuclei (SCN) house the circadian clock in the mammalian brain. A glial fibrillary acidic protein immunoreactivity (GFAP-ir) distribution rhythm has been observed in the SCN of adult Syrian hamster. The implication of astrocytes in photic entrainment was analyzed through developmental studies of the photic pathway and of SCN astrocytes appearance. Using anterograde tracing we studied the timing of penetration of the retinohypothalamic tract (RHT) fibers into the SCN. Using c-fos induction by light we followed the maturation of RHT synapses in the SCN. When RHT terminals reach the SCN, c-fos induction can be obtained. Using GFAP immunoreactivity we demonstrated that the number of astrocytes increased in parallel with RHT development from PN5 to PN15. At PN15, a time when pups can shift from maternal to photic entrainment, RHT terminals and GFAP-ir exhibit an adult-like pattern. One demonstrated role of astrocytes is to control extracellular glutamate concentration. Glutamate is the neurotransmitter released at RHT terminals; its content fluctuates according to a circadian rhythm within the SCN. Thus the present data tend to indicate that SCN astrocytes are participating in the circadian rhythm of SCN glutamate content.